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FOREWORD

The approach used in this research aid is similar to that of
CIA/RR 49, Inputs for the Production of Ammunition in the European
Satellites, 17 December 1954, SECRET. Because of the lack of
specific Soviet input dats and the similarity of the processes and
products of the US and Soviet ammunition industries, this research
8id uses data on US production of ammunition as a basls for calcula-
ting Soviet ammunition input requirements. This research aid differs
from CIA/RR 49 in that a somewhat different formaet has been used and
the calculations have been refined. 1In the preparation of this re-
search ald, all calculations have been recomputed from the initial
data, and no data have been transferred from CIA/RR 49. Therefore,
where any discrepancies occur between this research aid and CIA/RR Lo,
such as in the gross input factors and inputs of services -- 811 of
which are bhased upon US practice -- the figures given in this research
aid represent revised estimates.

The results are of use in the analysis of materials balances, in
the development of use patterns in estimates for the chemicals and
metals required, and in the estimates of requirements for consumption
in connectlon with Western export controls.

This research aid has been coordinated on a working level with the
Office of the Assistant Chief of Staff, Intelligence, Department of
the Army; with the Directorate of Intelligence, Department of the
Air Force; and with the Office of Naval Intelligence, Department of

the Navy.

- 1ii -
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CIA/RR RA-10 S-E-C-R-E-T
(CRR Project 31.487)

INPUT FACTORS FOR PRODUCTION OF AMMUNITION IN THE USSR*

Summary

This research aid derives gross input factors and recoverable scrap
factors for aspplication to estimates of production of ammunition in
the USSR.exclusive of underwater ordnance. Ammunition mixes were deter-
mined for the Soviet Army, Navy, Air Force, and security troops, based
on 1 unit of fire (U/F), or its equivalent, for each weapon in the
active units. The total weight of 1 U/F for the Soviet armed forces is
estimated at 267,000 short tons.¥* The requirements of the Soviet Army
for 1 U/F amount to 214,000 tons, or 80 percent of this total weight.
The Soviet Navy accounts for about 8 percent; the Soviet Air Force in-
cluding naval aviation, for about 7 percent; and the security troops,
for almost 5 percent of the total Soviet requirements for ammunition.

The ammunition mixes were collated into a btotal mix and divided
into seven categories of weapons according to the physical character-
istics of the various rounds. The gross inputs and recoverable scrap
in the production of each category and of the total were then derived
by the use of comparable US factors.

Estimated input factors for the total ammunition mix are summarized
in Table 1%¥¥ in terms of 1,000 tons of production of such a mix.

% The estimates and conclusions contained in this research aid repre-
sent the best judgment of ORR as of 15 August 1956.
*¥% Tonnages throughout this research ald are given in short tons.
*¥%% Table 1 follows on p. 2.
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I. Introduction.

The purpose of this research aid is to develop input factors per
1,000 tons of ammunition by which materials and services consumed in
production of ammunition in the USSR can be estimated for a given ton-
nage of an ammunition aggregate.

Information from the USSR about the materials and services required
to produce Soviet ammunition is practically nonexistent. Consequently,
it is necessary to approach the problem through the utilization of the
considerable body of information avallable on the types and quantities
of ammunition required by the Soviet armed forces. The types and
quantities of ammunition required, in the proper proportion to each
other, constitute an ammunition mlx which can be analyzed round by
round to determine the component materials, both qualitatively and
quantitatively. By the application of industrial factors for losses
of scrap, for manpower, and for consumption of electric power and
fuel to the ammunition mix, the materials and services required can
be estimated. The industrial factors are taken from US practice but
are considered to be applicaeble to the Soviet ammunition industry
because of similarities in Soviet and US industrial practices in the
ammunition industry. One important difference/ between Soviet and US
practices may occur when steel is substituted for brass in the event
of a shortage of copper.

Although this method constitutes an indir¢ct approach to the prob-
lem, it is a practical technique which produces reasoneble results,
particularly when unit inputs are applied to large aggregate amounts
of ammunition such as annual estimates of production of stockpiles.¥

Future infomation on the Soviet order of battle may reveal new
weapons in sizable quantities. A practical, but minor, limitation to
the method used in this research aid may result when the initial re-
quirements of these new weapons for ammunition to be stockpiled are
entered into the calculations.

* For the methodology, see Appendix A,

Approved For Release 1999/09/27 : CIA-RDP79S01046A000400110001-5
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Ammunition Mixes.

A. Soviet Armed Forces.

The Soviet armed forces are made up of the army, the security

troops, the navy (which includes the fleet, the coast defense artillery,
the naval infantry battalions, and naval aviation), and the air force.

Each of the armed forces requires an ammunition mix suitable to

the types and quantities of weapons that are included in its Tables of
Organization and Equipment (T/O and E). The following paragraphs brief-
1y describe the ammunition mix for each of the armed forces.

L. Soviet Army.

The emmunition mix for the Soviet Army is based upon the

unit of fire (U/F), a unit of measure for the supply of ammunition.
This measure represents a specified number of rounds per weapon -- a
nominal supply of ammunition for 1 day -- which varies with the type,
caliber, and individual rate of consumption of a weapon. For example,
the U/F for a Soviet 152-millimeter (mm) howitzer is 40 rounds, and the
U/F for a T7.62-mm heavy machinegun is 2,500 rounds. A Soviet rifle
division usually carries 0.5 U/F with each weapon, 0.5 U/F in the reg-
imental combat train for the same weapons, and an additional 0.5 U/F
in the divisional combat train -- & total of 1.5 U/F per wespon. In
actual practice, consumption may run as high as 2 U/F per day in com-
bat and as low as 0.2 U/F per year in peacetime training. i/*

When totaled on a national level, the U/F for all weapons

in the active military units represents an smmunition mix in which the
amounts, kinds, and sizes of ammunition indicate the expected relative
requirements by the armed services for each type of ammunition. On the
basis of the T/O and E of the Soviet Army, an estimate was made of the
number and types of weapons in the 175 standing line divisions and in
the supporting and antiaircraft units. 2/ When the wéights per round 3/
and the U/F for each weaspon 4/ are multiplied by the number of wespons
in each category, the estimated weights shown in Table 2%* are obtained.

* For serially numbered source references, see Appendix C.

*¥ Table 2 follows on p. 5.

-4 -
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Table 2

Estimated Weight of 1 Unit of Fire for the Soviet Army
Based on 175 Line Divisions
with Supporting and Antiaircraft Units

Short Tons

Weapon Welght
203-mm a/ gun-howitzer 2,550
152 -mm éun-howitzer and self-propelled gun 4,510
152-mm howitzer 7,170
122-mm gun 14,500
122-mm howitzer 24,400
100-mm gun 52,300
76.2- and 85-mm gun 42,000
57-mm gun 9,290
37-mm antiasircraft gun - 1,860
160- and 240-mm mortar 4,240
120-mm mortar 6,510
82-mm mortar 3,550
132- and 300-mm rockets 2,410
107-mm recoilless projectiles 2,600
SPG-82 antitank projectiles 426
RPG-2 antitank projectiles 513
12.7- and 14.5-mm machinegun 11,000
7.62- and 9-mm small arms _ 16,500
Antitank and antitransport mines 1,740
Antitank grenades 330
Hand grenades : 5,800

Total 214,000 b/

a. Millimeter.
b. Rounded.

-5 -
S-E-C-R-E-T
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2. Soviet Security Troops.

The T/O and E of the Soviet security troops is not well
known except that about 150,000 of these troops are horder guards who
are equipped like infantry and that about 250,000 of them are interior
troops (MVD) who are similarly equipped but have motorized and mech-
anized elements. 5/ The 150,000 border guards have been equated on a
basls of the number of men per standard company with 580 army infantry
companies in order to establish a synthetic T/O and E. Of the interior
troops, 50 percent were assigned to rifle regiments, 25 percent to motor-
ized regiments, and 25 percent. to mechanized regiments (because these
units have a few tanks and artillery pieces). For the purposes of this
research aid, the 250,000 interior troops equal -- on the basis of the
number of men per standard regiment -- 35 rifle regiments, 29 motorized
regiments, and 25 mechanized regiments.

Table 3% shows the estimated weight of 1 U/F for 400,000
Soviet security troops.

3. BSoviet Naval Fleet.¥*

Navies do not operste logistically on a U/F basis as do
armies. The naval unit of measure for the supply of ammunition 1s the
allowance of ammunition for a ship. The allowance of ammunition depends
on the capacities of a ship's magazines and ready-boxes. Ships of sim-
ilar classes will have similar allowances. A naval unit of ammunition
tonnage corresponding to the army U/F tonnage has been established in
this report as one-sixth of an allowance for each known combat and
auxiliary armed vessel 1in the Soviet Navy.*¥* §/ Although it is poss+
ible that this estimate may be high, naval ammunition constitutes less
than 2 percent of the total requirements for ammunition, and an over-
statement would result in little or no change of input factors.

% Table 3 follows on p. T.

** Exclusive of underwater ordnance.
*¥%* One-sixth of an allowance is considered as equal to an army,U[F in
this research aid because test calculations on ammunition allotted to
certain navy guns, as compared with that allotted to somewhat similar
army guns, indicated that the navy allowance per gun averages 6 times
the army U/F per gun. This ratio is reasonable when it is considered
that a ship must expect to maintain itself without means of resupply
for weeks, as compared with days for an army unit.

ﬁs-
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Table 3

Estimated Weight of 1 Unit of Fire
for 400,000 Soviet Security Troops

Short Tons
Weapon Weight
85-mm a/ tank gun 1,220
85-mm antitenk gun 1,590
76-mm self-propelled gun 271
57-mm gun 2,610
120-mm mortar L57
82 -mm mortar 1,290
SPG-82 antitank projectiles 97
RPG-2 antitank projectiles 153
12.7-mm machinegun 1,210
7.62-mm machinegun and rifle 1,440
7.62-mm submachinegun and pistol 278
Antitank grenades 104
Hand grenades 1,000
Land mines 564
Total 12,300 b/

a. Millimeter.
b. Rounded.

Because the Soviet Navy stlll has many old naval pieces
of foreign and Tsarist manufacture, there is a large assortment of
. calibers among its weapons.

Table 4* shows the estimated weight of 1 equivalent U/F
for the Soviet naval fleet. 7/

¥ Table I follows on p. 3.

-7 -
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Table U4

Estimated Weight of 1 Equivalent Unit of Fire
for the Soviet Naval Fleet

Short Tons

Weapon Weight
12.6-inch Italian gun 218
12-inch Tsarist gun 390
10-inch Bofors gun 123
T.1l-inch Soviet gun 215
6-inch Soviet and Italian guns 520
5.9-inch German gun 40.8
5.1-inch Soviet and Tsarist guns 450
5-inch German gun 10
4 . 7-inch Tsarist and Italian guns 111
4 .1l-inch Bofors and German guns 61.8
Y-inch Tsarist gun 14.6
3.9-inch Soviet dual-purpose gun 803
3.5-inch German gun 139
3-inch Soviet and US dual-purpose guns 175
57-mm a/ Soviet antiaircraft gun 66.7
45-mm Soviet gun 258
37-mm Soviet antiaircraft gun 1,000
20-mm Soviet antiaircraft gun _ 86.5
12.7-mm Soviet antialrcraft machinegun 81

Total 4,760 b/

.a. Millimeter.
b. Rounded.

S-E-C-R-E-T
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. goviet Coast Defense Artillery.

‘ In the USSR the defense of the coast against both surface
and air attack is the responsibility of the navy, and the system of
coast defense is extensive. 8/ One-sixth of a ship's allowance for
each particular size of gun In the Soviet coast defense artillery has
been allocated as an equivalent U/F, as explained in 3, above.

Table 5% shows the estimated weight of 1 equivalent U/F'
for the Soviet coast defense artillery.

5. Soviet Naval Infantry.

The Soviet naval infantry is organized into battalions and
sometimes into brigades of the size of regimental combat teams. The
principal task of the naval infantry, which is an element of the coast
defense, is to defend naval installations and certain sectors of the
coast in which the Soviet Navy has an interest. 2/

Table 6%% shows the estimated weight of 1 U/F for the
naval infantry. lg/

6. Soviet Naval Aviation.

The ammunition mix for Soviet naval aviation has been in-
cluded in that of the Soviet Air Force, a description of which follows.

7. S8Soviet Air Force.

Because the Soviet Air Force does not use an ammunition
unit comparable to an army U/F or a naval ship's allowance, for the
purposes of this research aid, 1 load of bombs and ammunition for each
combat plane in the Soviet Air Force (including naval aviation) is con-
sidered the equivalent of 1 U/F. This equivalent U/F will compare
with the quantity of ammunition carried by the army with each weapon
combined with what is carried in the regimental train.

¥ Table 5 follows on p. 10.
*% Tgble 6 follows on p. 10.

..9_
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Table 5

Estimated Weight of 1 Equivalent Unit of Fire
for the Soviet Coast Defense Artillery

Short Tons
Weapon Weight
1h-inch naval gun 273
12-inch naval gun 1,560
T.l-inch naval gun 1,340
6-inch naval gun 2,980
5.1-inch naval gun 2,550
3.9-inch dual-purpose gun 2,310
3-inch dual-purpose gun 1,310
57-mm a/ antiaircraft gun 2,780
37-mm antiaircraft gun 646
Total ' 15,700 b/
a. Millimeter. b« Rounded.
Table 6
Estimated Weight of 1 Unit of Fire
for the Soviet Naval Infantry
Short Tons
Weapon Weight
82-mm a/ mortar 112
SPG-82 antitank projectiles 39.7
7.62-mm machinegun and rifle 98.2
7.62-mm submachinegun and pistol 41.3
Hand grensades 184
Total 475 b/

a. Millimeter. b. Rounded.

- 10 -
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Table T* shows the estimated weight of 1 equivalent U/F
for the Soviet Air Force. 11/ The method employed ylelds a figure
4 which appears high, but this figure is only T percent of the over-all
weight and would not affect the input factors to any great extent.

. B. Relative Requirements for Ammunition According to Component
of the Armed Forces.

Table 8%% summarizes the ammunition mixes previously given and
shows the relative requirements for ammunition in the various compo=-
nents of the armed forces in the order of their importance. The most
reliable information from which these ammunition mixes have been com-
puted concerns the army, which is the largest consumer of ammunition,
requiring 80 percent of the total.

ITI. Inputs for Production of Ammunition.

A. 1Inputs of Materials.

The Soviet ammunition industry is considered in this research
ald to comprise those plante and shops which form, lead, assemble, and
pack the metal parts of ammunition. These installations receive metallic
materials from mills and foundries in the shape of pigs, billets, bars,

- Plates, sheets, rods, wire, tubing, and pipe. Scrap metal is considered
an output of the ammunition industry but an input back to the mills
and foundries or to the scrap metal industry, less the loss in re-
melting. Propellants and explosives are considered to be received,
E ready for use, from the explosives or the chemical industry. Lumber
4 is considered to be received as sawn wood ready to be made into pack-
ing boxes.

1. Component Materials.

The most important materials used in production of ammuni-
tion are cast iron, carbon steel, alloy steel, brass, ccpper, lead,
propellants, explosives, and packing lumber. Cast iron and carbon steel
are used in projectiles for fragmentation, and carbon steel is also
used in fuses and for a few types of cartridge cases. Alloy steel is

* Table 7 follows on p. 12.
*% Table 8 follows on p. 12.

- 11 -
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Table T

Estimated Weight of 1 Equivalent Unit of Fire
for the Soviet Air Force (Including Naval Aviation)

Short Tons

Weapon Welght
37-mm a/ aircraft gun 560
23-mm aircraft gun 1,840
12.7-mm aircraft machinegun 148
7.62-mm aircraft machinegun Lo.2
General-purpose or demolition bombs 5,910
Fragmentation bombs 3,390
Armor-piercing bombs 1,930
Incendiary bombs 3,750
Aircraft rockets 1,810

Total 19,400 b/

a. Millimeter. b. Rounded.

Table 8

Estimated Requirements for 1 Unit of Fire or the Equivalent
for Various Components of the Soviet Armed Forces

Weight
of 1 Unit of Fire Percent
Armed Force (Short Tons) of- Total

Army 214,000 80.2
Air Force

(including naval aviation) 19,400 T.3
Coast defense artillery 15,700 5.9
Security troops 12,300 4.6
Naval fleet L, 760 1.8
Naval infantry k75 0.2

Total 267,000 a/ 100.0
8. QRounded.

- 12 -
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used for armor-piercing projectiles. Brass, composed of TO percent cop-
per and 30 percent zinc, is used in cartridge cases, primers, detonators,

and fuses. Copper is used for rotating bands. Lead is used in bullets
for small arms. Aluminum is a negligible material in ammunition. In US
ammunition, some fuse parts are aluminum, but corresponding Soviet fuse
parts are steel.

Tnasmuch as the term component materials in this research
aid refers to the actual amounts of materials in each round of ammuni-
tion, the weight of a complete round is the sum of the weights of the
component materials of that round. The estimated breakdown of the
component materials in individual rounds of Soviet ammunition is shown
in Table 9.% All the ammunition and the corresponding tonnages which
were discussed under the ammunition mixes have been redistributed into
the following seven categories of ammunition: heavy artillery, medium
artillery, light artillery, small arms, mortars and grenades, rockets
and antitank weapons, and bombs and landmines. This redistribution was
necessary because the mixes had to be derived from military T/O and E's,
whereas an input study is more readily accomplished if the ammunition is
grouped according to its structure, its component materials, and the
processes involved in its production.

2. Gross Inputs.

Gross, or total, inputs of materials include those materials
which are purchased by and flow through an ammunition plant in the proc-
essing of the final product, the finished ammunition. A part of these
materials becomes component materials in the final product, and the re-
mainder becomes scrap. The weights of the component materials shown in
Table 9% were multiplied by certain factors to obtain the gross inputs.
These factors represent the ratio of the weights of the gross inputs
to the weights of the component materials. When the weights of the
component materials are multiplied by the gross input factors, the
resulting figures are the welghts of the gross inputs. The difference
between the weights of the gross inputs and. the welghts of the compo-
nent materials represents metallic scrap. As noted in 3, below, a
large portion of this scrap is recoverable. The gross input factors
for production are as follows: 1.9 for cast iron, carbon steel, and
alloy steel; 2.1 for brass and copper; and 1.02 for lead, propellants,
and explosives.*¥¥

X Teble 9 follows on p. 1lh.
#** TFor the methodology used in the derivation of these factors, see

Appendix A.
*%¥ Continued on p. 17.
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The results obtained by applying the gross input factors
to the estimeted weights of the component materials in Table 9% are
shown in Table 10.%%¥ These results are the gross inputs of materials
required to produce 1 U/F for each of the 7 categories of ammunition
and to prbduce an aggregate U/F for all 7 categories. Table 10 also
shows the gross inputs required to produce 1,000 tons of any category
of smmunition and 1,000 tons of the aggregate mix.

The gross inputs, expressed in terms of 1,000 tons of
ammunition, serve as yardstick values in deriving estimates of
materials for production of various categories and tonnages of Soviet
ammunition. The gross inputs per 1,000 tons of ammunition may be
applied to 1 or more of the categories of Soviet ammunition or to a
general mix corresponding to the aggregate.

Not reflected in the material inpute are the practices
of returning brass cartridge cases to the factories for re-use or
remelting and the possible substitution of steel for brass in
cartridge cases and of soft iron for copper in rotating bands. In
view of these practices, the brass and copper inputs in the above
values represent maximum figures.

3. losses and Recovery of Scrap.

Metallic scrap derived from production is not entirely
lost. Most of this scrap can be recovered and sold to the scrap
metal industry. The unrecoverasble portions, called remelt losses,

S are caused mainly by oxidation and scale. The small losses of lead,
propellants, and explosives are not recoverable. Procedures similar
to those used to obtain the weight of the gross inputs were used to
obtain the totals of recoverable scrap. The weights of the component
materials, shown in Table 9, were multiplied by the following factors
for recovery of scrap: 0.72 for cast iron, carbon steel, and alloy
steel, and 0.97 for brass and copper. The results, shown in Table 10,
represent recoverable scrap.”** ‘

¥ P, 1h, above.
*% Tgpble 10 follows on p. 18.
*¥% Continued on p. 21.
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B. Inputs of Services.

The services needed to produce ammunition are manpower,
electric power, and fuels (coal, oil, and gas). The computations
for the inputs of these services are based upon US data for similar
services. The only data available, however, relate to the loading,
assembling, and packing of ammunition at govermment installations. ;g/
Private industry produces the metal parts for the ammunition but does
not maintain records from which the desired data may be readily
obtained. Many industrial plants in the USSR produce metal parts
for ammunition and ship the parts to military ammunition depots for
loading, assembling, and packing.

Table 11,* which is based on data obtained from 20 US sample
pleces of ammunition,** shows the inputs of manpower and of electric
power required for loading, assembling, and packing and the inputs
of lumber and of steel required for packing 1 U/F of each of the 7
categories of Soviet ammunition, 1 U/F of the aggregate ammunition
mix, and 1,000-ton units of the aggregate mix,***

Table 12%%%% ghows the inputs of fuel required for loading
assembling, and packing 1 U/F of Soviet ammunition. Because fuels
may be used in the form of coal, fuel oil, or gas, the requirements
for fuel are presented in terms of British thermal units (Btu )k
required per ton of smmunition; if any one of these fuels was used
exclusively; and in terms of coal, fuel oil, or gas required per
1,000-ton units of ammunition.

The inputs for loading, assembling, and packing the ammuni-
tion listed in Tables 11 and 12 are only a fractlon of the manpower,
electric power, and fuels needed to produce complete rounds. lﬁ/
Test calculations, based on very fragmentary data, indicated that
the manpower required to produce metal parts for US 75-mm and 76~mm
complete rounds is roughly between 8 and 12 times the manpower
required for loading, assembling, and packing. Similar test calcu-
lations for US 75-mm, 76-mm, 90-mm, and 105-mm cartridge cases+t

¥ Table 11 follows on p. 22.
*% These samples were not in all cases included in the 26 US
samples used to compute the material inputs.
*¥*% For the methodology, see Appendix A.
*%%% Tgble 12 follows on p. 23.
*»¥%%% A gtandard measure of heat.
4 Continued on p. 2k.

- 21 -

SR

Approved For Release 1999/09/27 : CIA-RDP79S01046A000400110001-5



*sreof-uem £°ET O

‘UMOUS STBIO% OF PPEB 30U LeW saindTy BUTpunos Jo asneodsyg ‘XTW UOTQiurmmme 93880438y +q

*S9UTW puw] I0F jusoaad 66 °w

9/09/27 : CIA-RDP79S01046A000400110001-5

T

UOT, J4004g

-

713

otL7g

020°T

06Q°T
0912
159

T999g

She 96T \w 6°TE (28v1oaw DPoqUITOM) UOTLTUNEE
Jo suoq fIoys Q0Q°T uod sandur

00L %9 00%" 24 025'g 000 L9z /@ Teaog,
/B mmﬁ oo.nnﬁ HOT 00E€.LT SOUTH PUe PUB SqEOg
0 m“.ﬂ omdaﬁ TLT o:o.‘w gaT130efoad WweqTquB pus S39¥O0Y
0T0°g o.wo,.‘h. 649 009°€2 SOpeUSIS PUB SIBYIOK
omonp oom«mm 003° 4 Q0g o€ Sure TTeus
ommnwm Omoq: oo:”.m 000°T2 £1oTTIaaR ay3Ty
00t‘g 0664 068°T 000“HHT AISTTTRIR® WNTPIR
ohle 6L4 L€6 006°T2 KL1oTTT9T2 Laweg

(3934 pamog dqﬁmﬁonm_% ( STMOH=-39BMOT T} PUBSTIOYT;) (s amog-usy PUBSTOYT,) (suoy, 3I0Yg ) . uodesM JO Liogage)

JaqunT

J8MOJ OTII0STH Jamodusy

BUINOBI A0

SUTNOEJ pUB ©SUT(qUASSY BUIPEOT 40

aITg JO 4Tup T JO

YIS TN

Approved For Releage

qoaﬁﬂ:ﬁﬂw. ISTACG JO BITH JO 3TUN T 3uryoeg I0I PaJnboy 8995 JO pur Joqun JO ganduy pus
BuTsord pur ‘FurTqWessy ‘Surpwo] J0J Paamnbay JIam0g 0TI309TH JO pue Jomoduspy Jo sqndur pajewtqsy

TT 3719sL

Approved For Release 1999/09/27 : CIA-RDP79S01046A000400110001-5



Approved For Release 1999/09/27 : CIA-RDP79S01046A000400110001-5

- ¢e - 9

-—

o

o

o

-~

by

o

o

<

o

*UMOYS STR10%T O3 PPB 20U Leuw soanSty ‘Juppunot Jo asneosg 9 MW

*$B3 TeINIBU JO 3ST SATSNTOXe Jupmmssy °p <

*TI0 ToNJ JO 9ST 2ATSNTOXS FUTEMSSY 'O ¢o

*TBOD JO 28nm 9ATSMTOXe Supmssy 'q

*93Tun ‘remisyy ysTAtig R 9

o

Q6% T 66 e H6 Ammwao>w PoUSToM) uoTiTunummB JO (/)

su0q qI0us 000°T aod sqnduy m

; o

005" ¢T 00LTHT 00t G2 0007 008" 6T ooo"HwN \m BI0L A

[4 [4 < R

€og o4 096 000" 09T T 00E‘LT SIUTW PUBT PUB SquUog I

26L 8.8 oTS‘T 000¢0E6°E ono‘g seTT308f0ad yuestawe pue syexooy I

og6‘e 00E‘E 069G 000°0H0‘ 4 009°€2 gapeusid pue SIBLION

oHo‘tT 029°T OHTE 000°0ET*2 00g°0¢E SmIe TTBES ..

ote‘c 046°€ 0219 00006049 000° 12 AISTTTHIB JUSTI M~

0¢6°¢E 09€“y 0TS¢ L 000°060°T 000 “#HT £zaTTTare mTpeN
02 922 £6€ 000°GLE 006°T2 LraTTTae Aamsg

\m (suoT, 9.104Ug) \m (suoy, 3.10US) \m Amnoe 91008 ) (uoy, axoug Id fg nigy ‘ (suog, 9I0Ug) ~ T hodBep go A109998)
JusmaaInbay S8H quameaInbey TTIQ Tond  JuemoxTnbay TBO)H notpadumsuo) Tong 2aT4 JO 3Tun T 3O

BTN

BN TBINGBY JO TT0 Tond ‘T8O 39TACS JO SmIa] U uopadumsuo) juaTeAInDE SU7l DPUR UOTHIUNMEY 39TAOS JO
3ITd JO 2TUn T BUIYOBJ PUe ‘BuTTquessy ‘Burpsol JOF paainboy Tong jo sqndul Pajewqsy

2T °TqEL

Approved For Release 1999/09



Approved For Release 1999/09/27 : CIA-RDP79S01046A000400110001-5

indicated that the requirements for electric power to produce cartridge
cases alone are several times the power required for loading, assembling,
and packing the complete rounds. Moreover, the requirements for fuel

to produce the cartridge cases are 8 to 14 times the requirements for
loading, assembling, and packing the complete rounds.

C. Materials for Packing.

Materials used for packing, although inputs for production of
ammunition, must be considered somewhat differently because the boxes
and containers can be used more than once. In wartime the amount of
re-use varles considerably. In peacetime the amount of re-use depends
upon the relative quantities of ammunition used for training purposes
or stockpiled, because stockpiling immobilizes the boxes -and containers.
No allowances were made in this research aid for the repeated use of
boxes and containers, and the packing inputs therefore represent max-
imum consumption.¥

Boxes for ammunition to be used by the ground forces are made
of wood; containers for naval ammunition are made of steel and some-
times of aluminum. Because steel is used more frequently than aluminum,
only steel is considered in this research aid. Heavy artillery pro-
Jjectiles, rockets, and bombs use little or no packing. The estimated
quantities of lumber and steel required for packing Soviet ammunition
are shown in Table 11.%¥

* TFor the methodology, see Appendix A.
** P, 22, above.
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o .
APPENDIX A
METHODOLOGY

1. Analysis of Soviet Ammunition.

Table 13*% shows the method of calculation used to estimate the
welght of 1 U/F for the Soviet security troops. The weight of 1
U/F was estimated by multiplying (a) the number of units used in
each category of weapon by the number of rounds in 1 U/F and (b) the
product of these calculations** by the weight of a representative
round of ammunition. The estimated weight of 1 U/F for the Soviet
Army*** and for the naval infantry**¥** were derived by the same
method uged for the Soviet security troops.

The number of antitank mines was estimated by allowing 1,500
mines to each of the 105 rifle divisions and 45 mechanized divisions
and by allowing 1,000 mines to each of the 20 tank divisions, 20
artillery divisions, and 5 cavalry divisions. 1&/ Hand grenades
were sllotted on the basis of four to each man, in accordance with
the strength of the various divisions. lg/

The weight of a representative round as shown in column 5 of
Table 13 means the weight of the round most commonly used for a
particular weapon -- high-explosive, fragmentation-high-explosive, or
armor-plercing. Illuminating, smoke, chemical, and leaflet-type
rounds have not been considered, because they are of comparatively
minor importance. 16/

The number of rounds for the guns of the Soviet naval fleet**¥¥x*
was computed by multiplying the estimated number of rounds carried
by the various classes of vessels by the number of vessels in each
class. ;I/ Because information on the weights of Soviet naval ammuni-
tion was inadequate, it was necessary to make up & set of synthetic

* Table 13 follows on p. 26.

*% The total number of rounds in l_U/F for 1 category of weapon.
*%¥% See Tsble 2, p. 5, above.
*%¥%% See Table 6, p. 10, above.
*%%%% See Table 4, p. 8, above.
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eniminGiinin—

weights, using US naval ammunition as a base. ;§/ These synthetic
weights were then multiplied by the number of rounds for each type of
gun, and the result was divided by 6 to obtain the equivalent of 1
U/F for the army.

On the basis of US naval experience, it was estimated that 50
percent of the Soviet shells of 6 inches or more in caliber would be
high-capacity shells and 50 percent would be armor-piercing shells. ;2/
All shells less than 6 inches in caliber were estimated to be high-
capacity shells. gg/ Because the Soviet coast defense artillery* is
composed of naval type guns and is operated by the navy, the ammuni -
tion allowance per barrel was based upon naval standards.

For weepons other than bombs, the estimated weight of 1 equivalent
U/F for the Soviet Air Force** was obtalned by the same method used for
the Soviet security troops. The total number of rounds for the guns
was estimated from plane armements and ammunition loads. g;/ The
total bomb load was calculated on the basis of the estimated bomb
capacities of the planes. 22/

2. Computation of Component Materials in 1 Unit of Fire.

Tgble 1h*%* ghows the estimated percentages of component materials
in 1 U/F or the equivalent for various categories of Soviet ammunition.
The percentages of Table 14 form the basis for the computations of
Table g, *¥¥¥*%

3. Derivation of Gross Input Factors for Component Materials.+

Because there are no Soviet data upon which to compute input
factors for Soviet production of emmunition, it was necessary to use
data on US production. Twenty-six samples of US ammunition were
selected -- mainly on the basis of the availability of information --
and their gross input factors were computed. gﬁ/ The materials used
in production of ammunition were grouped into ferrous materials (cast
iron, carbon steel, and alloy steel); nonferrous materials (brass andt+

*¥ See Taeble 5, p. 10, above.
*% See Table 7, p. 12, above.
*¥% Tgble 14 follows on p. 28.
xx¥%x P, 1k, above.
} Similar procedures were used to derive factors for recoverable
serap. '
4+ Continued on p. 31.
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copper mill products); and a miscellaneous category including lesd,
propellants, and explosives. Changes were made in the US factors to
allow for known differences between the Soviet and the US ammunition
being compared. The factors thus obtained were applied to the esti-
mated weights of the various component materials to derive the gross
input factors for Soviet ammunition.

4, Derivation of Service Inputs.

The input data for manpower, electric power, and fuels were avall-
able for only 20 US sample items of ammunition, which were not in all
_cases the same US items used to compute the inputs of materials. A new
alignment of the items of Soviet ammunition with the US samples was

necessary before the US data could be properly weighted.

Table 15% lists the 20 US sample items of ammunition employed
and the computed quantities of the nearest equivalent Soviet ammuni-
tion in 1 U/F. Because the data are not homogeneous as were the data
for the inputs of materials, it was necessary to derive a weighted
input factor for each category rather than a single factor for the
entire aggregate. The weighted input factors were derived by
multiplying US input requirements per ton of each U/F by the quanity
of the nearest equivalent Soviet ammunition in 1 U/F.

The manpower and electric power required to load, assemble, and
pack the réspective U/F mix were then recapitulated in Table 11.%¥
The figures for fuel, however, needed further treatment to reduce
them to a common denominator -- British thermal units -- and to
re-expand them in terms of Soviet coal, fuel oill, and gas.

The inputs of fuel were reduced to British thermal unite by
multiplying the welghted averages listed in Table 15 by the
average heat value of the US oll or gas. The average heat value of
the oil was taken at 138,000 Btu per gallon and the gas at 1,000 Btu
per cubic foot. g&/ These calculations resulted in the following
heat requirements to load, assemble, and pack 1 ton of each category
of weapon¥*¥¥:

* Table 15 follows on p. 32.
** P, 22, above.
*¥¥%¥  Continued on p. 35.
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British Thermal Units

Category (Thousands )
Heavy artillery 375
Medium artillery 1,090
Light artillery 6,090
Small arms 2,130
Mortars and grenades 5,040
Rockets and antitank projectiles 3,930
Bombs and land mines 1,160

To re-expand these heat values in terms of Soviet fuels, 1t was
necessary to know the average heat values of Soviet fuels. The
following values were estimated: coal, 10,450 Btu per pound, or
20.9 milllon Btu per ton; fuel oill, 18,000 Btu per pound or 36 mil-
lion Btu per ton; and gas, at 39.9 million Btu per ton.

With these figures it was possible to compute in tons the Soviet
coal, fuel oll, and gas required to load, assemble, and pack 1 U/F
in each category of ammunition. For example, the computation for
heavy artillery i1s as follows:

Heavy artillery tonnage times heat required per ton equals total
heat required: 21,900 times 375,000 equals 8,210 million Btu.

Coal: 8,210 million Btu
20.9 million Btu
ton

= 393 tons coal.

Fuel oil: 8,210 million Btu = 228 tons fuel oil.
36 million Btu
ton

Gas: 8,210 million Btu _ 206 tons gac
39.9 million Btu gas.
ton

The other categories were simllarly computed and the results were
recapitulated in Table 12.%

* P. 23, above.
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5. Wood and Steel for Packaging.

Data on the size and/or the gross and net weights of Soviet Army
ammunition boxes were available. gé/ From these data it was possible
to compute the number of board-feet per ton required by each type of
Soviet round which was packaged in wood. In each case the number of
board~feet per ton was then multiplied by the tonnage of the pertinent
round to obtain the total number of board-feet reguired for that round.
These subtotal figures were added for each category to obtain the
total amount of wood in board-feet (properly weighted by the tonnage
of each round). These weighted totals for each category are shown in
Table 11.¥ 1In computing the requirement for wood per round, 15 per-
cent was allowed for sawdust and waste. This scrap can be salvaged
and used for manufacturing pressboard and other similar products, but
no attempt to compute the amount of scrap recovered was made.

Because no data were available on Soviet naval containers, which
use most of the steel consumed in packaging ammunition, synthetic
welghts for powder cans and shell containers were computed from a
curve based upon US naval cans and containers. The number of pounds
of steel per ton of the pertinent rounds was computed, multiplied
by the tonnage of that round, and totaled by category to obtain the
weighted requirements for packing steel per category. These category
totals are shown in Table 11. In computing the requirement for steel
per round, a gross input factor of 1.9 for ferrous metals was used.*¥

* P. 22, above.
*¥% GSee III, A, 2, p. 13, above.
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APPENDIX B

GAPS TN INTELLIGENCE

The ideal data upon which to build a report on input factors
would come from the files of the producing plants. Because such data
obviously are not available for Soviet ammunition plants, an albernative
is to use analogical methods. It is in the area of analogical data
that a practical gap exists. In the US, data are available on the man-
power, electric power, and fuels required for loading, assembling, and
packing ammunition because that work 1s done mostly in governmental
installations. The metal parts, however, are made principally by
private contractors who also produce other items. These contractors
do not keep their records in a form in which the above data are easlly
available -- such data usually being lumped under "factory expense”
which also includes insurance, maintenance, and the like. Moreover,
there is a reluctance on the part of the contractors to divulge the
necessary information.

There 1s also a need for information which will enable analysts to
discount and to modify US data to sult Soviet industrial conditions.
Comparisons then might be made for the two countries in regard to the
productivity of labor, to the use of manpower versus electric power,
and to waste and spollage.

Other gaps concern data on Soviet naval ammunition and logistical

information on supplies of ammunition and stockpiling practices of the
Soviet Navy and Air Force.
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APPENDIX C

SOURCE REFERENCES

Almost all the data used to compute the ammunition mixes are from
formal publications or contributions of the US armed services. Most
of the data from which the input factors were computed and the data
on service inputs and prices came from the War Mobilization Planning
Division of the Ordnance Ammunition Command, US Army, Joliet, Illinois,
and may be assumed to be rellable. Some of the data on inputs came
from a 1947 publication of the Civilian Production Authority and are
believed to be fairly reliable, although possibly a little high.

Evaluations, following the classification entry and designated
"Eval.," have the following significance:

Source of Information Information
Doc. - Documentary 1l - Confirmed by other sources
A - Completely reliable 2 - Probably true
B - Usually reliable 3 -~ Possibly true
C - Fairly reliable 4 - Doubtful
D -~ Not usually reliable 5 - Probably false
E - Not reliable 6 - Cannot be judged
F - Cannot be Jjudged

"Documentary" refers to original documents of foreign govern-
ments and organizations; coples or translations of such documents
by a staff officer; or informstion extracted from such documents by
a staff officer, all of which may ¢arry the fleld evaluation "Docu-
mentary."

_39-

S-E-C-R-E-T

Approved For Release 1999/09/27 : CIA-RDP79S01046A000400110001-5



Approved For Release 1999/09/27 : CIA-RDP79S01046A000400110001-5
S-E-C-R-E-T

Evaluations not otherwise designated are those appearing on the
cited document; those designated "RR" are by the author of this
report. No "RR" evaluation is given when the author agrees with the
evaluation on the cited document.

25X1A
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